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Introduction
The parameter tuning information for each layer of the various model structures is included in Table S1, S2, S3 and S4. The experiment results show that the identification of shallow and intermediate-depth earthquakes of different model structures is shown in Table S5. Table S6 shows information on seismic events in Japan for offline testing.
Table S1 
Parameters tuning information of the model
	CNN Branch

	Name
	Size/Rate
	Filters
	Strides
	Activation

	Conv2d_1
	Size=3
	64
	1
	ReLu

	BN1
	-
	-
	-
	ReLu

	Max_pooling1
	Size=2
	-
	2
	-

	Conv2d_2
	Size=3
	64
	1
	ReLu

	BN2
	-
	-
	-
	ReLu

	Max_pooling2
	Size=2
	-
	2
	-

	Conv2d_3
	Size=3
	96
	1
	ReLu

	BN3
	-
	-
	-
	ReLu

	Max_pooling3
	Size=2
	-
	2
	-

	Conv2d_4
	Size=3
	128
	1
	ReLu

	BN4
	-
	-
	-
	ReLu

	Max_pooling4
	Size=2
	-
	2
	-

	Conv2d_5
	Size=3
	128
	1
	ReLu

	BN5
	-
	-
	-
	ReLu

	Max_pooling5
	Size=2
	-
	2
	-

	Conv2d_6
	Size=3
	128
	1
	ReLu

	BN6
	-
	-
	-
	ReLu

	Max_pooling6
	Size=2
	-
	2
	-

	Physics Parameters Branch

	Feature concatenation
	-
	256
	-
	-

	Dropout
	Rate=0.5
	-
	-
	-

	FC_1
	-
	2
	-
	-


The table describes parameter tuning details of the CNN-PP model for focal depth classification, where Conv2d means convolutional layer, BN means batch normalization layer, FC means fully connected layer. In addition to these layers, the pooling layer, dropout layer and Feature concatenation are essential components of a CNN-PP model.
Table S2 
Parameters tuning information of the model
	CNN Branch

	Name
	Size/Rate
	Filters
	Strides
	Activation

	Conv2d_1
	Size=3
	64
	1
	ReLu

	BN1
	-
	-
	-
	ReLu

	Max_pooling1
	Size=2
	-
	2
	-

	Conv2d_2
	Size=3
	64
	1
	ReLu

	BN2
	-
	-
	-
	ReLu

	Max_pooling2
	Size=2
	-
	2
	-

	Conv2d_3
	Size=3
	96
	1
	ReLu

	BN3
	-
	-
	-
	ReLu

	Max_pooling3
	Size=2
	-
	2
	-

	Conv2d_4
	Size=3
	128
	1
	ReLu

	BN4
	-
	-
	-
	ReLu

	Max_pooling4
	Size=2
	-
	2
	-

	Conv2d_5
	Size=3
	128
	1
	ReLu

	BN5
	-
	-
	-
	ReLu

	Max_pooling5
	Size=2
	-
	2
	-

	Conv2d_6
	Size=3
	128
	1
	ReLu

	BN6
	-
	-
	-
	ReLu

	Max_pooling6
	Size=2
	-
	2
	-

	Conv2d_7
	Size=3
	256
	1
	ReLu

	BN7
	-
	-
	-
	ReLu

	Max_pooling7
	Size=2
	-
	2
	-

	Physics Parameters Branch

	Feature concatenation
	-
	512
	-
	-

	Dropout
	Rate=0.5
	-
	-
	-

	FC_1
	-
	2
	-
	-


Table S3 
Parameters tuning information of the model
	CNN Branch

	Name
	Size/Rate
	Filters
	Strides
	Activation

	Conv2d_1
	Size=3
	64
	1
	ReLu

	BN1
	-
	-
	-
	ReLu

	Max_pooling1
	Size=2
	-
	2
	-

	Conv2d_2
	Size=3
	64
	1
	ReLu

	BN2
	-
	-
	-
	ReLu

	Max_pooling2
	Size=2
	-
	2
	-

	Conv2d_3
	Size=3
	96
	1
	ReLu

	BN3
	-
	-
	-
	ReLu

	Max_pooling3
	Size=2
	-
	2
	-

	Conv2d_4
	Size=3
	128
	1
	ReLu

	BN4
	-
	-
	-
	ReLu

	Max_pooling4
	Size=2
	-
	2
	-

	Conv2d_5
	Size=3
	128
	1
	ReLu

	BN5
	-
	-
	-
	ReLu

	Max_pooling5
	Size=2
	-
	2
	-

	Conv2d_6
	Size=3
	128
	1
	ReLu

	BN6
	-
	-
	-
	ReLu

	Max_pooling6
	Size=2
	-
	2
	-

	Conv2d_7
	Size=3
	256
	1
	ReLu

	BN7
	-
	-
	-
	ReLu

	Max_pooling7
	Size=2
	-
	2
	-

	Conv2d_8
	Size=3
	512
	-
	ReLu

	BN8
	-
	-
	-
	ReLu

	Max_pooling8
	Size=2
	
	2
	-

	Physics Parameters Branch

	Feature concatenation
	-
	1024
	-
	-

	Dropout
	Rate=0.5
	-
	-
	-

	FC_1
	-
	2
	-
	-


Table S4 
Parameters tuning information of the model
	CNN Branch

	Name
	Size/Rate
	Filters
	Strides
	Activation

	Conv2d_1
	Size=3
	64
	1
	ReLu

	BN1
	-
	-
	-
	ReLu

	Max_pooling1
	Size=2
	-
	2
	-

	Conv2d_2
	Size=3
	64
	1
	ReLu

	BN2
	-
	-
	-
	ReLu

	Max_pooling2
	Size=2
	-
	2
	-

	Conv2d_3
	Size=3
	96
	1
	ReLu

	BN3
	-
	-
	-
	ReLu

	Max_pooling3
	Size=2
	-
	2
	-

	Conv2d_4
	Size=3
	128
	1
	ReLu

	BN4
	-
	-
	-
	ReLu

	Max_pooling4
	Size=2
	-
	2
	-

	Conv2d_5
	Size=3
	128
	1
	ReLu

	BN5
	-
	-
	-
	ReLu

	Max_pooling5
	Size=2
	-
	2
	-

	Conv2d_6
	Size=3
	128
	1
	ReLu

	BN6
	-
	-
	-
	ReLu

	Max_pooling6
	Size=2
	-
	2
	-

	Conv2d_7
	Size=3
	256
	1
	ReLu

	BN7
	-
	-
	-
	ReLu

	Max_pooling7
	Size=2
	-
	2
	-

	Physics Parameters Branch

	FC_1
	-
	256
	-
	-

	Feature concatenation
	-
	512
	-
	-

	Dropout
	Rate=0.5
	-
	-
	-

	FC_2
	-
	256
	-
	-

	Dropout
	Rate=0.5
	-
	-
	-

	FC_3
	-
	2
	-
	-


Table S5
 Comparative experimental results of different model structures (test dataset)
	Model structure
	Focal depth
	Pre (%)
	Rec (%)
	F1 (%)

	6Con2dL + 1FCL
	Shallow earthquake
	94.16
	96.80
	95.46

	
	Intermediate-depth earthquake
	91.24
	84.74
	87.87

	7Con2dL +1FCL
	Shallow earthquake
	94.67
	97.20
	95.92

	
	Intermediate-depth earthquake
	92.34
	85.76
	88.93

	8Con2dL + 1FCL
	Shallow earthquake
	94.32
	97.00
	95.64

	
	Intermediate-depth earthquake
	91.80
	85.19
	88.37

	7Con2dL +2FCL
	Shallow earthquake
	95.03
	97.45
	96.22

	
	Intermediate-depth earthquake
	93.00
	86.95
	89.87

	7Con2dL +3FCL
	Shallow earthquake
	94.24
	97.08
	95.64

	
	Intermediate-depth earthquake
	92.04
	85.04
	88.40



Table 5 shows comparative experimental results of different model structures, where Con2dL and FCL represent the convolutional and fully connected layers, respectively. The Pre, Rec, and F1 represent the Precision, Recall, and F1-score, respectively.

Table S6 
Japan seismic event information for CNN-PP offline test
	Origin
	Time
	Latitude(N)
	Longitude(E)
	Depth
	Magnitude
	Number of records

	2022/02/01
	04:33:59
	35.35
	139.54
	100
	3.9
	13

	2022/02/01
	08:08:21
	39.07
	142.40
	47
	3.9
	19

	2022/02/01
	10:15:18
	35.80
	140.90
	12
	4.0
	16

	2022/02/02
	12:02:36
	36.14
	139.86
	50
	3.6
	47

	2022/02/03
	03:06:43
	35.90
	140.85
	40
	3.7
	21

	2022/02/03
	03:36:00
	35.82
	140.92
	29
	4.3
	14

	2022/02/04
	00:33:59
	32.30
	129.77
	13
	3.7
	16

	2022/02/04
	08:17:13
	32.71
	132.05
	39
	3.8
	24

	2022/02/04
	11:36:47
	32.68
	132.04
	41
	3.5
	18

	2022/02/06
	07:30:10
	41.56
	142.10
	54
	4.3
	2

	2022/02/06
	13:15:42
	35.54
	139.56
	69
	3.5
	25

	2022/02/06
	19:15:00
	36.07
	139.88
	46
	4.0
	79

	2022/02/07
	17:59:23
	37.51
	137.25
	13
	4.1
	14

	2022/02/08
	03:28:43
	38.18
	141.71
	51
	3.9
	26

	2022/02/09
	01:36:29
	26.82
	126.28
	28
	5.6
	1

	2022/02/09
	07:41:45
	26.78
	126.36
	19
	5.4
	1

	2022/02/09
	17:48:03
	28.00
	129.34
	39
	3.3
	2

	2022/02/10
	02:08:02
	38.74
	141.56
	59
	3.8
	35

	2022/02/11
	06:32:50
	35.37
	133.03
	9
	4.0
	43

	2022/02/11
	09:04:54
	37.07
	141.16
	18
	4.4
	24

	2022/02/11
	20:40:50
	37.30
	138.33
	21
	3.3
	5

	2022/02/11
	20:44:43
	37.30
	138.32
	22
	3.2
	1

	2022/02/12
	01:43:11
	23.93
	122.29
	17
	5.8
	0

	2022/02/12
	08:22:32
	32.67
	132.02
	42
	3.9
	24

	2022/02/12
	12:52:34
	37.52
	137.32
	13
	3.2
	5

	2022/02/13
	15:50:33
	42.38
	144.06
	61
	4.6
	45

	2022/02/14
	04:03:35
	31.63
	130.97
	7
	3.4
	21

	2022/02/14
	13:09:54
	32.65
	132.00
	35
	3.5
	14

	2022/02/14
	22:37:49
	35.91
	140.54
	46
	4.4
	34

	2022/02/15
	04:17:40
	28.86
	130.16
	54
	4.3
	1

	2022/02/16
	02:58:25
	37.77
	141.97
	36
	4.3
	12

	2022/02/17
	18:17:44
	42.04
	142.54
	57
	5.0
	80

	2022/02/17
	22:15:42
	25.02
	125.61
	54
	4.3
	2

	2022/02/18
	11:55:06
	38.17
	141.71
	52
	5.3
	80

	2022/02/19
	01:12:40
	26.60
	127.94
	38
	3.4
	4

	2022/02/19
	02:34:30
	30.73
	131.18
	33
	3.9
	6

	2022/02/19
	07:43:54
	37.13
	141.06
	54
	3.6
	14

	2022/02/21
	10:12:50
	36.23
	140.99
	43
	4.4
	38

	2022/02/21
	11:24:31
	28.77
	130.04
	36
	4.7
	1

	2022/02/22
	01:56:46
	43.23
	145.38
	100
	3.9
	11

	2022/02/23
	00:46:00
	31.63
	130.96
	7
	3.1
	10

	2022/02/23
	17:25:21
	42.97
	145.43
	46
	3.9
	18

	2022/02/24
	04:53:14
	26.86
	126.38
	29
	4.9
	1

	2022/02/24
	05:05:40
	33.88
	135.85
	16
	3.4
	11

	2022/02/24
	14:18:49
	37.91
	141.95
	44
	4.2
	12

	2022/02/24
	19:50:00
	32.78
	130.10
	7
	3
	7

	2022/02/25
	08:46:41
	38.47
	142.02
	43
	4.3
	29

	2022/02/25
	17:50:52
	26.81
	126.37
	29
	5.4
	1

	2022/02/26
	08:32:02
	37.51
	141.40
	49
	4.5
	38

	2022/02/26
	13:07:11
	36.36
	137.62
	0
	3.1
	6

	2022/02/26
	14:49:50
	39.27
	142.45
	41
	4.8
	48

	2022/02/28
	01:50:01
	26.93
	128.49
	46
	4.1
	3



